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 学位論文の要旨 Abstract of Thesis 

Stomatal apparatus, consisted of a pair of guard cells, recognizes a variety of environmental 

stimuli to regulate gas exchange between atmosphere and inner leaf. Abscisic acid (ABA) reduces 

water loss by inducing stomatal closure and inhibiting stomatal opening. Methyl jasmonate (MeJA) 

promote stomatal closure to prevent the invasion of pathogens. Previous genetic studies have shown 

that most of signaling components to regulate stomatal movement are common in ABA and MeJA. 

Recently, PYR/PYL/RCAR were identified as ABA receptors.  

Abscisic acid (ABA) induces stomatal closure and inhibits light-induced stomatal opening. The 

mechanisms in these two processes are not necessarily the same. It has been postulated that the ABA 

receptors involved in opening inhibition are different from those involved in closure induction. Here, 

we provide evidence that four recently identified ABA receptors (PYR1, PYL1, PYL2 and PYL4) 

are not sufficient for opening inhibition in Arabidopsis thaliana. ABA-induced stomatal closure was 

impaired in the pyr1 pyl1 pyl2 pyl4 quadruple ABA receptor mutant. ABA inhibition of the opening 

of the mutant’s stomata remained intact. ABA did not induce either the production of reactive oxygen 

species (ROS) and nitric oxide (NO), or the alkalization of the cytosol in the quadruple mutant in 

accordance with the closure phenotype. Whole cell patch clamp analysis of inward-rectifying K
+ 

current in guard cells showed a partial inhibition by ABA, indicating that the ABA sensitivity of the 
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mutant was not fully impaired. ABA substantially inhibited blue light-induced phosphorylation of 

H
+
-ATPase in guard cells in both the mutant and wild type. On the other hand, in a knockout mutant 

of the SNF1-related protein kinase, srk2e, stomatal opening and closure, ROS and NO production, 

cytosolic alkalization, IKin inactivation, and H
+
-ATPase phosphorylation were not sensitive to ABA. 

It was suggested that abscisic acid (ABA) is a prerequisite for methyljasmonic acid 

(MeJA)-induced stomatal closure in the previous study. However, the crosstalk of ABA signaling and 

MeJA signaling in guard cells remains unclear. In this study, we investigated the involvement of the 

ABA receptors, PYR1, PYL1, PYL2 and PYL4, and the ABA-activated protein kinase, 

OST1/SRK2e, in MeJA signaling in guard cells. MeJA-induced stomatal closure was not impaired in 

pyr1 pyl1 pyl2 pyl4 quadruple mutant, but substantially suppressed in srk2e mutant. MeJA-induced 

reactive oxygen species (ROS) production, nitric oxide (NO) production and cytosolic alkalization 

were intact in the quadruple mutant. In srk2e mutant, MeJA-induced ROS production was completely 

abolished. Whole cell patch-clamp analysis revealed that inhibition of inward-rectifying K
+
 channel 

by MeJA was impaired in srk2e, unlike wild type and pyr1 pyl1 pyl2 pyl4. These results strongly 

suggest that PYR1 PYL1 PYL2 and PYL4, ABA receptors are not involved in MeJA signaling 

leading to stomatal closure but OST1/SRK2E is involved in MeJA signaling in guard cell. 

 


